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The use of the interphase male Y -body (fluorescent Y 
chromosome segment) technique with cryostat sections 
of both fresh and frozen-stored skin biopsies is de-
scribed. A female burn patient appeared to retain her 
donor homografts, thereby negating the need for auto-
grafts. Since a retained homograft of this sort challenged 
our understanding of immunologic barriers, we applied 
the Y-body technique to cutaneous biopsies obtained 
from the patient's burn area that had been homografted 
with skin from a male donor, as well as control biopsies 
from the patient's unburned skin and normal control 
male and female skin. Based on clinical and cytogenetic 
observations, it was concluded that the most reasonable 
explanation for this case was that the regenerating tis-
sue at the graft site was that of the recipient and not that 
of the originally grafted male skin. 
The distal half of the long or "q" arm of the Y chromosome 
is the most intensely fluorescing segment in the human meta-
phase karyotype after quinacrine staining. It can be detected in 
interphase cells as a small, luminous body, the "Y-body" [1,2], 
making easy the determination of the sex of a tissue. We have 
used this technique to ascertain whether the successful healing 
of a burn area on a female patient resulted from growth of 
donor male skin or from the patient's own regenerating tissue. 
Kegel and Conen [3) had reported that cryostat sections of 
cartilage, skin, and the walls of blood vessels are unsuitable for 
Y -body studies because the nuclear fluorescence is obscured by 
the strong fluorescence of hyalin, keratin, and elastic fibers, 
respectively. Khudr and Benirschke [ 4] also reported poor 
results with attempts to detect Y -body fluorescence in cuta-
neous tissues which were formalin fixed-paraffin embedded. 
Kovacs, Vass, and Sellyei [5) obtained Y-body fluorescence in 
paraffin sections of skin, but they had to eliminate background 
fluorescence by tryptic digestion before quinacrine staining. We 
have found, however, that Y-body data can be easily obtained 
on cryostat sections of skin with slight modifications of a simple 
technique used by George [6) for the common sources of cyto-
genetic material (lymphocytes, buccal smears, and tissue cul-
ture cells). This technique reduces general cytoplasmic and 
nuclear background fluorescence, thereby enhancing visualiza-
tion of theY-body. · 
CASE HISTORY 
Patient D.M.H., a 2-year old white female, was admitted July 7, 1974 
to Parkland Memorial Hospital, Dallas, Texas, with a thermal bw-n 
over 52% of her total body sw-face that involved the face, hands, arms 
and both legs from midthigh distally. The burn was third degree 
throughout its entirety. After resuscitation the patient was treated with 
porcine skin applications to all areas of injury; these were changed at 
three-day intervals until systemic sepsis became manifest at 20 days 
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following admission. The wounds grew Enterobacter and were treated 
with systemic tobramycin and carbenicillin; silver sulfadiazine was 
applied to the wounds 3 times daily after hydrotherapy and debride-
ment. 
By August 2, 1974 adequate granulation tissue was present to permit 
grafting; split thickness skin autografts taken from the upper third of 
both thighs were meshed 1.5:1 and applied to the granulating areas of 
the arms and face. The open areas of both legs were covered with 
homograft after thawing at 37°C. The skin used for homografting was 
obtained from the Skin Bank at Parkland Memorial Hospital. It had 
been removed in a sterile fashion from cadavers within 6-10 hr after 
death, frozen slowly in glycerol/calf serum, and maintained at -196°C 
for periods of 1-3 weeks before use on the patient [7). 
Skin Bank homografts to the left leg came from female donors, but 
that applied to the right leg came from a male donor. The homograft 
to the lower extremities remained in place until August 24, 1974, at 
which time approximately one-third of the applied homograft had 
separated from the right leg and approximately 75% of the homograft 
applied to the left leg had separated without systemic evidence of 
rejection. The remaining homograft was well vascularized and showed 
no evidence of separation, which is usually evident 3-6 weeks after 
grafting. On August 27, 1974 split thickness autografts were used to 
cover the open granulating sw-face on both legs. The patient's postop-
erative course was excellent and all wounds appeared completely healed 
by October 9, 1974. 
Following discharge the patient was followed for 2.5 mo. During t hat 
interval, the demarcation between the patient's autograft and the 
homograft became indistinguishable. It was impossible to tell whether 
the areas of homograft, most of which were several inches in diameter, 
had been replaced by the patient's ingrowing autografts or whether a 
"permanent" take of homograft had occw-red. Therefore, on November 
3, 1974, 2 punch biopsies were obtained from an area known to have 
been homografted with male skin, and which had not been obviously 
rejected, and also 1 punch from an unburned area. The first homograft 
biopsy was used for routine H&E sections to detect undermining 
ingrowth of autogenous skin; there was no evidence of different cell 
layer populations. The second homograft biopsy was examined for Y-
bodies to determine whether the homograft had indeed remained intact 
dw-ing this period of over 3 mo. 
MATERIALS AND METHODS 
The ski.I1 biopsy obtained from a homografted bw-n area of the 
patient's right leg and control skin biopsies obtained from an unburned 
portion of the patient's skin and from a normal male and female were 
prepared for cryostat sectioning. The skin was put in saline for transfer 
to the laboratory, (about 30 min) and then embedded in Ames O.C.T. 
compound (Tissue-Tek) and frozen in liquid nitrogen. The patient's 
skin was stored at -70°C for a few hours while that of the normal male 
and female was stored for several months. 
Frozen pieces of skin (1 cm2) from skin sheets, which had been taken 
from 2 male and 2 female cadavers and stored at - 196 oc in the Skin 
Bank for 8-19 days, were dropped in the Ames compound, frozen in 
liquid nitrogen and sectioned immediately. 
Cryostat sections of each skin sample - 4-10J.L thick, were fixed 30 
min in 1:1 ether-ethanol mixtw-e and allowed to air dry. George's 
technique [6) was used to stain the sections with the following modifi-
cations. Dry slides were placed in Mcilvaine's buffer• [8) at an exact 
pH of 4.1 for precisely 5 min at room temperatw-e. After this buffer 
pretreatment, the slides were transferred to a 0.5% aqueous (2x distilled 
water) solution of quinacrine dihydrochloride (Sigma) for 5 min and 
• Mcilvaine's buffer consisted of 119.8 ml of 0.1 M anhydrous citric 
acid to 80.3 ml of 0.2 M disodium phosphate. 
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then to running deionized water for 2-3 min and mounted in Mcilvaine's 
buffer. We used quinacrine dihydrochloride rather than the quinacrine 
mustard used by George, because, as has been noted [3], it gives a 
weaker background fluorescence and reduces autosomal staining. 
Coverslips were sealed with clear nail polish. The preparations were 
good for observation for approximately 3-4 days if they were stored in 
the dark at room temperature. We examined the slides with an oil 
immersion (100X planapo) objective by epi-illumination under a Zeiss 
photomicroscope I fitted with a HBO mercury vapor lamp, a BG 12 
excitor ftlter, and 44/53 barrier filters. Photographs were made with 
Kodak Panatomic X film. 
One hunru·ed cells per slide from each biopsy tissue sample were 
scored from the epidermis as positive for a Y -body (Figure A), negative 
(Figure B) or neither, i.e., a small diffuse region of fluorescence (Table). 
RESULTS 
Presented in the Table are the percent nuclei positive for a 
fluorescent Y-body in biopsy control skin and in skin from the 
patient's homografted burn area. Controls consisted of skin 
from a normal male, skin from a normal female, and skin from 
an unburned area of the patient. The average percentage of 
positive nuclei for the male control skin was 70% and for the 
female skin 11%. These values are in general agreement with 
those of Kegel and Conen [3] who, using cryostat sections from 
tissue other than skin, report a mean of 71% interphase nuclei 
with an identifiable brightly fluorescent spot in males but only 
9% positive nuclei in females. The percent positive cells ob-
tained from the patient's "graft" fell within the range of that 
found for her unburned skin as well as that of the female 
control. It should be noted that others have found the range of 
percent positive cells in females to vary with tissue and with 
technique [9]. ·The fluorescent bodies sometimes detected in 
normal female tissue are usually less bright and less condensed 
than a Y-body; they presumably represent fluorescing regions 
of autosomal chromosomes [2). 
The specimens from the Skin Bank did not section well; in 
fact, analyzable sections were not obtained from any specimen. 
The poor quality of the sections apparently resulted from the 
fact that the skin was much thinner than that obtained by 
biopsy, being- 0.0014 inch thick and consisting almost entirely 
of epidermis, so it was extremely difficult to make· cryostat 
sections by conventional methods. The demand for the short 
supply of frozen skin sheets for burn patients is so great that we 
have not yet been able to obtain enough to work out an optimal 
technique for sectioning them by cryostat. 
DISCUSSION 
The present work demonstrates that Y-bodies can be easily 
detected in cryostat sections of skin biopsies. We utilized 2 
crucial steps which have been reported to enhance Y fluores-
cence, namely, the pretreatment of the sections with Mc-
Ilvaine's citric acid-phosphate buffer [6] at an exact pH of 4.1 
[10] and the use of quinacrine dihydrochloride [3]. Also dem-
onstrated is the fact that the Y-body survives freezing and 
storage of skin for at least several months. The skin sheets used 
for grafting, which were taken from cadavers within a few hours 
of death, were stored for a much shorter time (maximum of 3 
weeks), so there is reason to believe that Y-bodies when present 
can be detected in them. In this connection it is of interest that 
Tishler and Javier [11] have reported Y -bodies in cryostat 
sections of necropsies of several tissues taken up to 24 hr after 
death (they did not examine skin). 
The absence of Y-bodies in the biopsy of the homografted 
region of the patient's right leg does not unequivocally rule out 
a successful graft of male skin. An abnormal Y chromosome in 
the donor could account for the absence. Normal (polymorphic) 
variation in the length of the Y chromosome is usually caused 
by varying amounts of the heterochromatic distal half of the 
long arm, the most common variant (0.89% of males) being 
increased length [12], which would increase the size of the Y-
body. Less than 1% of males in the population have a shortY 
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A: "Postive" nuclei from interphase skin cells from male control 
showing fluorescent Y-body (arrows) . B: "Negative" nuclei from graft 
area of female burn patient. Bars represent 4 p.. 
Y-body scans on human skin cryostat sections. A total of 100 cells 
was analyzed for each slide 
Number of cells" 
Specimen Slide %positive 
+ ± 
Male control 1 66 4 30 66 
2 73 3 24 73 
Female control 1 12 7 81 12 
Patient's un- 1 15 7 78 15 
burned skin 2 5 8 87 5 
Patient's "graft" 1 0 8 92 0 
skin 2 4 3 93 4 
"+unequivocal bright spot (Y-body); ±dim, diffuse area of bright-
ness; - no bright spot. 
chromosome and in only a very small fraction of these would 
the Y be so short as to show no fluorescence [13-16]. Less 
probable is a translocation in the donor of the fluorescent Yq12 
segment to an autosome, which diminishes or eliminates its 
fluorescence [17,18]. Even less likely is a terminal deletion for 
both the fluorescent region and the adjacent distal part of the 
Yqll segment containing the gene for the H-Y antigen [19] 
with the concomitant results of no Y -bodies and no graft 
rejection. 
Ideally, these possible changes in Y-body length would be 
checked with a peripheral lymphocyte karyotype of the donor, 
but the use of cadaver skin precluded our taking this approach. 
Alternatively, a karyotype of cultured biopsy graft skin would 
have yielded information on the presence and structure of a Y 
chromosome, but we were reluctant to subject this young 
patient to an additional research biopsy procedure in view of 
her prolonged clinical experience. 
All clinical and cytogenetic factors taken together lead us to 
conclude that the most reasonable explanation of the present 
case is that the skin over the graft was regenerating tissue of 
the recipient and not that of the male skin which was originally 
grafted. 
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